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Abstract 
Ethnopharmacological relevance: The dry leaf of Alchornea cordifolia (AC) is used, in traditional medicine in the S Nigeria, for the 
preparation of blood tonic, remedies for urinary, respiratory, liver and gas intestinal disorders. Aim of the study: This study investigated the 
protective property of AC leaf against liver damage in animals with a view to exploring its use for the treatment of hepatotoxicity in humans. 
Material and methods:  Ethanol extract of A. cordifolia was used to study the hepatoprotective activity in acetaminophen-induced Albino rats 
(150-200g). Animals in Group 1 served as vehicle control, Group 2 served as hepatotoxin (Acetaminophen 2g/kg treated) group, Groups 3 and 
4 served as positive control (Vitamin E and Curcumin 100 mg/kg bw respectively) groups, and Groups 5-8 served as (200-500mg/kg bw) AC 
leaf extract treated groups while Group 9 served as normal group (AC extract only 300 mg/kg bw). Results: The hepatotoxic group showed 
hepatocytic necrosis, cellular infiltration and inflammation in the liver. The treatment group restored the liver cells to their normal lobular 
architecture in a dose dependent manner. The protection offered by the plant extract compared well with the standard antioxidant agents 
(Curcumin and Vitamin E). Tannins, flavonoids, alkaloids and saponins were detected in the phytochemical screening. Conclusion: Our 
findings suggest Alchornea cordifolia ethanol leaf extract as promising herpatoprotective herb and give credence to the folkloric use of this 
plant for the treatment of liver problems. 
Key words: Alchornea cordifolia, Acetaminophen-induced liver, Hepatoprotective plants.     
Introduction 
Alchornea cordifolia belongs to the family of 
Euphobiaceae. It is commonly called Christmas bush and 
also known as “Pepe” or “Ijan”in western part of Nigeria. It 
is a shrub that grows to 8 meters tall with brown stem and 
heart shaped leaves. It grows extensively in open places 
with good sunlight especially in the forest. It is widely 
distributed throughout tropical Africa where it is used 
extensively in traditional medicine for the treatment of 
diseases (Ogungbamila, 1990). Some of its traditional uses 
include treatment of cancer, yaws, gum inflammatory and 
conjunctivitis, ulcers and wounds (Burkill, 1994; 
Neuwinger, 2000). Alchornea cordifolia plant is of great 
importance to the health of individuals and communities. It 
is used in the preparation of remedies for vomiting, purge, 
toothache and wounds (Iwu, 1993). The dry leaves 
combined with other plants are used to produce blood tonic. 
It is also used in the preparation of remedies for urinary, 
respiratory, liver and gas intestinal disorders (Iwu, 1993). 
Its antibacterial activity on staphylococcus aureus and 
Escherichia coli was attributed to isopenteny guanidine 
(Lamikara et. al, 1990). Other conditions for which the plant 
has enjoyed wide use are cough, gonorrhea, rheumatic 
pains, fever and bronchial troubles (Ogungbamila, 2004). 
Drug-induced liver toxicity is a common cause of liver 
injury. It accounts for approximately one-half of the cases 
of acute liver failure and mimics all forms of acute and 
chronic liver disease (Kaplowitz, 2001). Different types of 
drugs such as acetaminophen, chloroquine and isoniazid are 
inducing toxicity in humans (Tasduq et al., 2005). 
Acetaminophen (Paracetamol) has been linked with 
hepatoxicity when doses are high and this leads to liver 
damage. The analgesic acetaminophen causes a potentially 
fatal, hepatic centrilobular necrosis when taken in overdose 
(James et al., 2003). There is a growing interest in herbal 
remedies because of their effectiveness, minimal side 
effects in clinical experience and relatively low cost. This 
study evaluated the hepatoprotective effect of Alchornea 
cordifilia leaf on acetaminophen-induced liver toxicity in 
albino rats.  
Materials and Methods 
Plant material 
The fresh green leaves of Alchornea cordifolia were 
collected from uncultivated farm land located at Obakekere, 
off FUTA south gate in Akure, Ondo State. The plant 
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samples were identified and authenticated by Mr. Aduloju 
in the Department of crop Science and Pest Management, 
Federal University of Technology in Akure, Nigeria. 
Voucher Specimen (no. AC2005) are kept in the 
Biochemistry laboratory. The plant leaves were air-dried at 
room temperature and ground into mesh size of 1 mm using 
Thomas Wiley milling machine. The plant extract was 
prepared by cold maceration of 1.0 kg of dried powdered 
sample in 4.5 L of ethanol for 3 days. It was filtered and 
evaporated in vacuo at 45oC. The ethanol extract was 
weighed and kept in the refrigerator for further analyses.  
Phytochemical screening 
Phytochemical investigation of the plant leaf was carried 
out by the standard procedures (Harborne, 1984 and Evans, 
1996). 
Animals 
Wistar male albino rats (150-200g) were used for the animal 
models. They were obtained from the Department of 
Animal Production and Health, Federal University of 
Technology, Akure. They were housed individually in 
cages, fed with standard rat pellets and water was allowed 
ad libitum. All animals were cared for by a veterinarian in 
accordance with the “Guide for the Care and Use of 
Laboratory Animals” (NIH publication 85-23, revised 
1985; EEC Directive of 1986; 86/609/EEC). Forty five 
animals were used and they were randomly divided into 
nine sub-groups of five each (Table 1). 
Induction of hepatotoxicity 
Hepatotoxin (acetaminophen, 2 g/kg bw) solution was 
prepared in sterile distilled water and administered  to  all  
the groups  except  control  followed  by  the  plant  extract 
(PE) of  varying dosages  (200-500  mg/kg bw) which was 
administered to  all  the  groups  except  the  intoxicated 
control (acetaminophen  only). Vitamin E and curcumin 
(100 mg/kg bw) were used as standard drugs in this study 
for a period of 15 days.  
Histopathological studies  
Rats were sacrificed 24 hours after administration on day 
15.The livers were excised quickly and fixed in 10% 
formalin and stained with haemotoxylin and eosin and then 
observed under microscope for degeneration, fatty changes, 
necrotic changes and evidence of hepatotoxicity if any. The 
sectioning method described by Lamb (1991) was used for 
the histological examination. 
 
Table 1: Experimental design 
S.N.       Group  No. of rats Treatment  
1. Control 5 Normal saline 
2. Hepatotoxic control 5 Hepatotoxin (Acetaminophen 2 g/kg)  
3. Standard group  5 Toxin + Vitamin E (100 mg/kg) 
4. Standard group  5 Toxin + Curcumin (100mg/kg) 
5. Treatment group 5 Toxin + Plant extract  (200mg/kg) 
6. Treatment group 5 Toxin + Plant extract  (300mg/kg) 
7. Treatment group 5 Toxin + Plant extract  (400mg/kg 
8. Treatment group 5 Toxin + Plant extract  (500mg/kg) 
9. Normal group 5 Plant extract only  (300mg/kg) 
 
 
Table 2: Screened natural products from Alchornea cordifilia leaf 
Class Intensity 
Tannins +++ 
Phlobatannins -  
Flavonoids + + 
Alkaloids ++ 
Anthraquinones - 
Saponins +  
Key: +++ = high, ++ = moderate, + = mild, -- = absent 
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Table 3: Histopathological results of the livers of albino rats treated with Alchornea cordifolia, compared with controls 
Group Description Observation 
1 Control Normal 
2 Hepatotoxin (2g/kg of paracetamol) Cellular infiltration, necrosis, disorientation of parenchyma tissue 
of  liver, vacuolar formation in the parenchyma 
3 Toxin + Vitamin E (100mg/kg) Normal orientation 
4 Toxin + Curcumin (100mg/kg) Normal 
5 Toxin + Plant extract  (200mg/kg) Some level of cellular infiltration and vacuolar formation features 
6 Toxin + Plant extract  (300mg/kg) Normal  
7 Toxin + Plant extract  (400mg/kg) Normal 
8 Toxin + Plant extract  (500mg/kg) Normal 
   
9 Plant extract only  (300mg/kg) Normal 
Results 
The classes of compounds detected in the Alchornea 
cordifilia leaf are displayed in Table 2. Results of the 
histopathological studies are shown in Table 3 and the 
Figures (1-9). In Table 3, the hepatocytes of the normal 
control group showed a normal lobular architecture of the 
liver (Fig. 1). In the hepatotoxin control (Group 2), the liver 
showed hepatocytic necrosis and vacuolar formation was 
also observed in the parenchyma of the liver (Fig. 2). The 
group treated with 200 mg/kg plant extract (PE) showed 
minimal inflammation with moderate lobular architecture 
(Fig. 5). Vitamin E and curcumin treated groups (Fig. 3 and 
Fig. 4) showed normal hepatocytes and their lobular 
architecture was normal. Other test groups (Groups 6-9, 
Fig 6-9) demonstrated good healing property on the liver 
damage by restoring their lobular architecture to normal 
without any trace of inflammation. 
 
Fig. 1: Hepatocytes of the normal control group showed 
normal lobular architecture of the liver. 
 
 
 
 
 
 
Fig. 2: Hepatocytes of the 2 g/kg Acetaminophen treated 
group showed liver cell necrosis and inflammation 
with disorientation of parenchyma tissue of the 
liver. 
 
 
 
Fig. 3: Hepatocytes of the 100 mg/kg Vitamin E 
pretreated group showed normal hepatocytes and 
their lobular architecture was normal. 
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Fig. 4: Hepatocytes of the 100 mg/kg Curcumin pretreated 
group showed normal hepatocytes and their lobular 
architecture was normal.. 
 
Fig. 5: Hepatocytes of the 200 mg/kg PE pretreated group 
showed some level of cellular  
 
Fig. 6: Hepatocytes of the 300 mg/kg PE  pretreated 
group showed normal lobular architecture of the 
liver.   
 
Fig. 7: Hepatocytes of the 400 mg/kg PE pretreated group 
showed normal lobular architecture 
 
Fig. 8: Hepatocytes of the 500 mg/kg PE pretreated group 
showed normal lobular architecture  
 
 
Fig 9: Hepatocytes of the 300 mg/kg PE only treated group 
showed normal lobular architecture of the liver 
Discussion 
 Acetaminophen causes hepatic necrosis in high doses. The 
US Food and Drug Administration (FDA), concerned 
about the incidence of acute liver failure due to 
acetaminophen (Tylenol) overdose, has mandated new 
labeling on acetaminophen packaging. It has also 
considered reducing the maximum daily dose from 4 g 
possibly to 3,250 mg (Schilling et al., 2010).The 
hepatotoxicity of acetaminophen is due to the induction of 
the action of promoters in the epidermis. Free radicals 
cause cell damage through mechanisms of covalent 
binding and pre-oxidation with subsequent tissue injury. 
Higher percentage of paracetamol molecules are oxidized 
to highly reactive N-acetyl-p-benzoquineimine which can 
covalently bind to macromolecules  of cellular membrane 
and  increase lipid peroxidation resulting in the liver 
damage (Diadelis et al., 1995).  Phenolic compounds like 
ellagic acid and protocatechuic acid have been identified as 
parts of the constituents of Alchornea cordifolia 
(Ogungbamila and Samuelsson, 1990; Lamikara et. al; 
1990; Banzouzi et. al, 2002). Phenolics and flavonoids 
have been proved to possess antioxidant property (Hagase 
and Kato, 1984; Yen and Duh, 1993).  
Therefore, the presence of phenolics and flavonoids in the 
ethanol leaf extract of Alchornea cordifolia could be 
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responsible for the hepatoprotective activity. 
Hepatocellular disintegrate and the inflammation in the 
liver was observed in the centrilobular region by 
histopathological examination in paracetamol induced 
toxic group. However, administration of ethanolic extracts 
at doses 200-500 mg/kg prevented the induction of 
histopathological injuries in paracetamol pretreated 
animals.  
Conclusion  
The hepatotoxic protection offered by the Alchornea 
cordifolia leaf extract was strong and compared well with 
the standard antioxidant agents (Vitamin E and Curcumin). 
The findings support the folkloric use of A. cordifolia for 
the treatment of liver problems. Further work is in progress 
to purify the crude drug for possible enhancement of the 
potency and reduction in the dosage. 
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